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ISONEW ENGLAND OVERVIEW




ISO New England (ISO) Has More Than Two Decades
2F 9ELISNASYOS hOSNASSAYJ
Electric Power System

A Regulatedby the Federal
Energy Regulatory

Commission wg.d

A Reliability Coordinatoifor
New England under the 1
North American Electric TR EEE“ TR

Reliability Corporation

A Independentof companies
In the marketplace and
neutral on technology



ISO New England Performs Three Critical Roles to
Ensure Reliable Electricity at Competitive Prices

Grid
Operation
Coordinate and direct Design, run, and Study, analyzegnd
the flow of electricity oversee the markets planto make surdNew
23S NI 0KS NI @hett yibksale England's electricity
high-voltage electricity is bought needs will be met over
transmission system and sold the next 10 years
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Mission What we do

Through collaboration and innovation,

ISO New England plans the transmission system,

F RYAYAAUGSNARE (0KS NBIAZ2YyQ’
operates the power system to ensure reliable and
competitively priced wholesale electricity

Vision2 KSNBE ¢SQNB 3J2Z2AY:
To harness the power of competition and advanced

technologies to reliably plan and operate the grid
as the region transitions to clean energy

» ¢ KS L { Vigivafor h&fature represents our lorgrm
Intent and guides the formulation of our Strategic Goals
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Numerous Entities Including an Independent Board
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Federal Energy
Regulatory Commission

Independent Board
of Directors

Operating the
Power System

Administering Wholesale
Electricity Markets

Power System
Planning

Comprehensive Regional
Planning Process through Planning
Advisory Committee
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North American Electric
Reliability Corporation

Northeast Power
Coordinating Council

ew england

Six Sectors: Generators,
Transmission Owners,
Suppliers, Publicly Owned
Entities, End Users,
Alternative Resources

Participants Committee
and Technical Committees

Markets, Reliability,
and Transmission
Committees
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New England Electricity Market
Participants (NEPOOL)

Governors
(NESCOE)*

Consumer
Advocates, Attorneys
General, Consumer
Liaison Group
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New England’s Industry Structure

*NESCOE: New England States Committee on Electricity
**NECPUC: New England Conference of Public Utilities Commissioners

New England States

Policymakers

Public Utility
Commissions
(NECPUC)**

Environmental
Regulators

Energy Boards
and Commissions
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Electric Power System

A Part of the Eastern Interconnectionone of four large
power grids in North America

I Interconnected through
primarily alternating
current (AC) transmission

A Tied toQuébeconly through
direct current (DC) transmissi

A 2003 blackout ushered in
wide-area monitoring and
mandatoryreliability standard

Western
nnnnnnnnnnnnnnn

A Subject to reliability standard:

set byNER@NANPCE
* North American Electric Reliability Corporation (NERC) and Northeast Power Coordinating Council (NPCC)
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New England Has Multiple Ties to
Neighboring Regions e W

s,«"" New
{1 /_/?" ! Brunswick
A Transmission system is e L  AC(1970s)

Québec f\ r
tied to neighboring power (1985)(1986/1990) “/ 7 AC(2007)

. DC DC /(’; 7’ Vv ;\ 43
systems inthe US.and .o/, 1
Eastern Canada: “ N
A7
I New York (8 AC ties, 1 DC tie)

I Hydro Québec (2 DC ties) AC"\:
I New Brunswick (2 AC ties) Acf

A 16%o0fi(i KS NB I A2 ¥

York L

energy needsvere sl TR
met by imports in2021 ity B

Note: AC stands for Alternating Current and DC stands for Direct Current
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NEW ENGLAND POWER SYSTEM & MARKETS




Generation and Demand Resources Are Used to Meet

bS¢g 9y3IAftl yRQa 9y SNHE

A

A
A

350dispatchable generators in the region
31,500 MWof generating capacity

Over30,000 MWof proposed generation
in the ISO Queue

I Mostly wind, solar, and storage proposals

Roughly7,000 MWof generation have
retired or will retire in the next few years

765 MWof active demand response
and 2,032 MWof energy efficiency with
obligations in the Forward Capacity Markel

I Demand resources have had further opportunitie
in the wholesale markets since 2018

* In the Forward Capacity Market, demanedduction resources are treated as capacity resources.
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ISONE Is &ummerPeakingSystem

New England shifted from a wintgeaking system ta
system in the early 1990s, largely because ofgrmvth of air
conditioning and aleclinein electric heating

A Peak demand on a normal summer day has typically
ranged from 17,500 MW to 22,000 MW

A Summerdemand usually peaks on the hottemtd most humid
days andaveraged roughly 25,600 MW since 2000

A wS 3 A 2-4m@ ummér peak demand was,130 MW
on August 2, 2006

The region could shift back tovanter-peaking systenwith the
electrification of heating demand

A wS 3 A 2-ym@ wintér pebik demand wag2,818MW
onJanuary 15, 2004
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Since 2013Roughly
== 0 7,000MW of Generation
& o HaveRetiredor Announced
owas o . .
| =2 Plans forRetirement in
b = .

o o ; the Coming Years
B - =
- A Include predominantly coal,
) W - ;ﬁ oll, and nuclear resources
B = A Another5,000MW of
== gy =R 'm remaining c_oal and oil are
A b g é at risk of retirement
g = A Theseresources have played
A animportant role in recent
é - winters when natural gas

supplies areonstrained In

SourcelSO New England Status of Nerice Retirement Requests and NeW England
Retirement Ddist Bids(January 202
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https://www.iso-ne.com/static-assets/documents/2016/08/retirement_tracker_external.xlsx

LowerEmitting Sources of Energy Supply Most of

bS¢g 9y 3Ifl yRQA

A In 2021 most of the
NEIAZ2Y Qa
were met by natural )
gas, nuclear, imported
electricity (mostly
hydropower from
Eastern Canada), %
renewables, and other

low- or non-carbon
emitting resources

A Region is transitioning
away from older coal
and oil resources

)

Imports, 16%

9f &OG NR OA (i
w n
Coal, 0.5%

Sy SNRBehvyprg8 Ry 0i.02%

2021*
Net Energy
for Load:
101,640 GWh

*Data is subject to adjustment. Source: 2021 Net EnargyPeak Load Ifyource
https://www.iso-ne.com/isoexpress/web/reports/loadind-demand// tree/net-ener-peakload
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https://www.iso-ne.com/isoexpress/web/reports/load-and-demand/-/tree/net-ener-peak-load

Electric Energy $/MWh

Natural Gas and Wholesale Electricity Prices Are Linke

Monthly average natural gaandwholesale electricity prices at the New England hub
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http://www.theice.com/

Markets Select the Most CodEfficient Resources to
Meet Current and Future Electricity Needs

Forward

Capacity
Market

Electric EnergyThe DayAhead and Realime Energy Markets are
forward and spot markets for tradinglectric energy Energy prices
fluctuate throughout the day and at different locations in New England,
reflecting the amount of consumer demand, constraints on the system,
and the price of fuel that resources use to generate electricity.

ShortTerm Reliability ServicesResources compete in the ancillary
markets to provide backup electricity as well as services needed to
support the physical operation of the system, such as frequency
regulation and voltage support. These servicescartecal during periods
of heavy demand or system emergencies.

LongTerm Reliability ServicesResources compete to salapacityto the
aeaidsSYy Ay GKNBS &8SIFENRQ U0AYS (KNZc
The Forward Capacity Market works in tandem with the Energy Markets
to attract andsustainneeded power resources today and into the future.
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Markets Select the Most CodgEfficient Resources to Meet Current and

Future Electricity Needs
Energy Market Values Vary with Fuel Prices, While Capacity Market Values Vary with
Changes in Supply

$16 - Annual Value of Wholesale Electricity Markets
s14. (in billions)
$12 -
$10 -
1.0
$8 -
8.0
1.1
$6
5.9
$4
$2 -
$0 I T T T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
m Energy Market m Ancillary Services Market m Forward Capacity Market
Source2021 Report of the Consumer Liaison Gré2021 data is preliminary and subject to resettlement
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https://www.iso-ne.com/static-assets/documents/2022/03/2021_report_of_the_consumer_liaison_group_final.pdf

State Laws Target Deep Reductions in,Enissions
and Increases in Renewab#&nd CleanEnergy

Five states mandate greenhouse gas
reductions economy wide: MA, CT, MI
RI, and VT (mostly below 1990 levels)

Net-Zero by 205( | MA emissions requirement
80% by 205( | MA clean energy standard

90% by 205( | VT renewable energy requirement

100% by 205( | ME renewable energy goal
CarbonNeutral by 204% | ME emissions requirement

100% by 204( | CT zerecarbon electricity requirement
100% by 203( | Rl renewable energy requirement
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Percentage (%) Requirement

Renewable Energy Is on the Rise I

. . . . 3N
State policy requirements are a major driver -
State Renewable Portfolio Standard (RPS)*
100 - for Class | or New Renewable Energy

90 - VT 2020¢ 59%
80 - 2025¢ 63%

2030¢ 71%
70 - 2035¢ 75%
60 - 2040¢ 75%
50 - o ME
40 - O ° CT
30 | ./
20 -
10 - =

O I I I I

2020 2025 2030 2035 2040

Notes:StateRPS requirements promotke development of renewable energy resources by requiring electricity providers (electric distribution companies andt@mpeti
suppliers) to serve a minimum percentage of their retail load using renewable efiegyy Yy SOG A Odzi Qa / t 1 aa L wt { aNSAj WS NBRRSY/ Hia a5
requirement increases to 50% in 2030 and remains at that level each year thereaftei 8 | OKdza SGGaQ /f1aa L wt{ NBIldZANBYSYyid Ay
2024, 3% each year between 2025 and 2029, reverting back to 1% each year thereafter, with no stated expiration date.Yleda K A NE Qa LISNDSy Gl 3Sa A
requirements for both Class | and Clasesburces (Class Il resources are new gelamologies beginning operation after Januaryly nc 0 @ b Sg | F YLIAKANBQ
/[ tF&a&8 LL wt{ NBIdANBYSyGa LI FGSFdz Fd mp®dt: AY HAHp O BEDBRY 2WHEAEY TR QMS WEH) A\ NS YS
requirement plateaus at 75% in 2032récognizes all forms of new and existing renewalergyand is unique in classifying largeale hydropower aenewable. July 2022
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New England Has Already Seen Dramatic Changes in
the Energy Mixand the Energy Transition Continues

Percent of TotaElectric Energyroduction by Source
(Past, Present, Future)
56%

2000 m2021 m2040 (S3)

43%

25%
21%
O 18% L77616%
0
13% 14% 120/ 12% 11%120/
0 0,
0-2% 006 04% 06 HY -
Nuclear Coal Natural Gas Hydro Imports Renewables

n & m ] é’i‘

Source: 1ISO New Engladdt Energy and Peak Load by Sopdata for 2021 is preliminary and subjectresettlement; data for 2040 is based on Scenario 3 of
the ISO New Englari®21 Economic Study: Future Grid Reliability Study Phase 1
Renewableinclude landfill gas, biomass, other biomass gas, wind;sgatke solar, behinthe-meter solar, municipal solid waste, and o@aneous fuels
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https://www.iso-ne.com/isoexpress/web/reports/load-and-demand/-/tree/net-ener-peak-load
https://www.iso-ne.com/static-assets/documents/2022/06/a10_2021_economic_study_future_grid_reliablity_study_phase_1_gaps_key_takeaways_and_lessons_learned_redline_rev1.pdf#page=8

Energy Efficiency and Behirtie-Meter Solar
Resources Are Reducirgnual Energy Use

A 136,355GWh all-time highest total

annual energy served, set 2005

Energy efficiency (EE) and behind
the-meter (BTM) solar areeducing
annualgrowth in energy use

Annual growth rates fo202282031
+1.8% without EE and BTM solar
+1.4% withEE and BTMolar

Electrificationof heatingand
transportationwill increase load

Gigawatt -hours (GWh)

SourcelSO New England 202931 Forecast Report of Capacity, Energy, Loads,

and Transmissio(2022 CELT Report) (May 2p22

ProjectedEnergy UseGWHh With and

Without EE and P\%avings

165,000 Gross

160,000 Load

155,000
150,000
145,000

140,000 GWh

135,000 SAVINGS

130,000
125,000
120,000

The gross peak and load
forecast minus existing and

The gross peak and load
forecast ?
The gross peak and load anticipated BTM solar PV and

forecast minus existing and energy efficiency
'y GAOALI dhe-RSG8RKA YR
(BTM) solar PV resources
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https://www.iso-ne.com/system-planning/system-plans-studies/celt/

L{hQa 9f SOUNARTFAOFGOAZ2Y C2N

A The ISO be_gan mC|Udmg_ Heating Transportation
forecasted 'mp§lCt$f hea.tl_ng _ Electrification Electrification
and transportation electrification 1.899
on state and regional electric

energy and demand in the 2020

1,535
CELT report

A In New England b3031, the ISO
forecasts that there will be:

1,09

Megawatts (MW)

>1.1 million alrsource heat
pumps

> 1.5 million electric vehicles

68 14 38
| —

2022 2031 2022 2031
B Summer@ Winter

Sources: |ISO New England 202931 Forecast Report of Capacity, Energy, Loads, and Transr(2022rCELT Report) (May 2D22nal2022Transportation ElectrificatioRorecast
ISONE PUBLIC
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https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/static-assets/documents/2022/02/evf2022_forecast.pdf
https://www.iso-ne.com/static-assets/documents/2022/04/final_2022_heat_elec_forecast.pdf

The ISO Generator Interconnection Queue Provides
Snapshots of the Future Resource Mix

Dramatic shift in types of proposed resources from natural gas to wind

Then Natural Gas Now

Solar Other
6% 2%

Offshore Wind

CT| 2,400 MW
MA | 10,593 MW

Wind al Gas
44% 48% ME 12 MW
June 2017 31,840MW | Rl 70amw
Onshore Wind
ME| 2,110 MW
Source: ISO Generator Interconnection QuetlERC L
Jurisdictional Proposals; Nameplate Capacity Ratings. January 2 023
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